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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments witli respect to claims 1,10 and 1 5 have been considered 
but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

2. In the office action mailed 4/1/2009 examiner indicated that claim 8 represented 
allowable subject matter. This indication is withdrawn. 

Some nomenclature to be used here and elsewhere in this office action: 
"reference voltage" the voltage applied to a first terminal of the storage capacitor 
during programming in order to allow the capacitor to be charged to a level 
reflective of "pixel voltage" minus "reference voltage" with the "pixel voltage" 
applied to a second terminal of the capacitor. 

Examiner felt at the time of the previous office action that the change of 
the reference voltage used during programming by Akimoto in Fig. 13 that would 
be caused by disabling the current flow from the drive transistor through the 
display element was sufficient to make the change non-obvious even though 
such disabling, as such, was taught. Subsequent identification of teachings 
regarding the use of alternative reference voltage levels, as detailed in the 
rejection of claim 8 below, caused examiner to reevaluate his position. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 8, 10, 15, and 17 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 8 recites the limitations "a drive voltage being provided to the gate 
of the drive transistor" at 5:1 , "a storage capacitor for storing a drive level" at 
5:7, and "a first mode in which a pixel voltage is applied to the input to the pixel, 
the address transistor is turned on, the disabling means is turned on to turn off 
the display element and the storage capacitor is charged to a level derived from 
the drive voltage". It is unclear what is meant by "a drive voltage". It is also 
unclear whether application of the pixel voltage and related charging of the 
storage capacitor to a level derived from the drive voltage does or does not 
describe the storing of a drive level implied in "for storing a drive level". It is 
further unclear whether the "level" referred to in "the storage capacitor is 
charged to a level" is one representative of coulombs of charge or voltage. 

The problems seem to come mostly from the fact that both in the 
specification and in the claims applicant uses "drive voltage" imprecisely. This 
can be seen clearly by reference to the following portions of paragraphs from 
the specification, which are referred to by paragraph number as printed in the 
pre-grant publication by the USPTO. 
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[0017] a drive transistor for driving a current tlirougli the display 
element, a drive voltage being provided to the gate of the drive transistor; 
and 

[0020] In this arrangement, a stepped signal is provided to the gate 
of the drive transistor so that one of the steps provides a transition 
between an on and off state of the drive transistor. The drive voltage 
dictates when this transition takes place, so that the drive voltage 
provides a pulse width modulation drive scheme for the drive transistor. 

These passages seem to imply that "a drive voltage" comprises not just a single 

voltage level but all voltage levels applied to the gate of the drive transistor. 

Examiner will refer to this sense as "drive waveform". (Note that examiner 

recognizes that this could also be a poorly worded attempt to embody the 

"stored voltage" sense below.) 

[0046] FIG. 3 shows a first pixel arrangement in accordance with the 
invention. As in the conventional pixel of FIG. 2, the pixel is voltage- 
addressed, by applying a gate drive voltage to the drive transistor 22. 

This seems to imply that the "drive voltage" is the voltage stored on the 

capacitor as in the prior art. Examiner will refer to this sense as "stored voltage". 

Applicant seems to have called this sense "a drive level" in the claim. 

[0049] During this programming stage, the column conductor 6 is 
held to a drive voltage (lower than the power supply line voltage) so as to 
charge the capacitor to the desired voltage. 

[0052] FIG. 4 is used to explain in greater detail the operation of the 
circuit. 

[0053] The pixel drive scheme starts with the programming phase. 
Plot 40 shows the voltage on the address line 33. During the programming 
phase, the address line voltage is switched low in order to turn on the 
PMOS address transistor 32. The capacitor 30 is then charged through 
the address transistor 32 to a voltage dependent on the voltage provided 
on the column 6. Plot 42 shows the voltage provided on the column, and 
the part 42a of the plot is the pixel drive level having a step height shown 
as 46, which determines the voltage stored across the capacitor 30. 
During the programming phase, the isolating transistor is turned off, and 
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plot 44 shows the voltage on the enable line 36. The low voltage during 
the programming phase turns off the NMOS isolating transistor 34. 

"drive voltage" in [0049] and "pixel drive level" in [0053] seem to refer to the 
same thing, which is the voltage applied to the terminal of the capacitor 
connected to the column conductor during programming. Examiner will refer to 
this sense as "pixel drive level". Applicant seems to have called this sense "a 
pixel voltage" in the claim. 

Note that, according to examiner's understanding of applicant's disclosure 
as a whole, neither the "stored voltage" nor the "pixel drive level" is ever applied 
to the gate of the drive transistor, except perhaps transiently. The voltages 
"provided to the gate of the drive transistor" are 

"pixel drive level" plus a previously stored "stored voltage", 

VsUPPLY, 

VsuppLY plus the currently stored "stored voltage", and 
step level plus the currently stored "stored voltage". 
Since two of the senses, "stored voltage" and "pixel drive level", seem to 
be alternatively referred to in the claim and neither is "provided to the gate of the 
drive transistor", the only sense of "drive voltage" remaining is "drive waveform" 
but it would be a circular reference to have the voltage on the capacitor, which 
is used to generate the drive waveform, be derived from the drive waveform. 
And, it is unnecessarily confusing and certainly non-standard usage to refer to a 
waveform comprising various voltage levels as "a drive voltage". 
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Claim 10 recites tlie limitation "avoiding a linear operating region of the 
drive transistor by having a height of the first set of the voltage steps being 
greater than a voltage width of the linear operating region of the drive 
transistor". It is unclear whether a particular transition between voltage levels 
belongs to the first or second set. See for example Fig. 4 and consider: are 
there two or three transitions associated with the "on" steps. 

Claim 15 recites the limitations: 

"disabling the driving of the current by the drive transistor through 
the display element during the storing of a pixel drive level on the storage 
capacitor; 

in a first mode in which a pixel voltage is applied to the input to the 
pixel, turning on the address transistor, turning off the display element, 
and charging the storage capacitor to a level derived from the drive 
voltage;" 

It is unclear whether the two indented phrases refer to the same or different sets 
of acts. 

Claim 17 recites the limitations: 

"wherein the stepped voltage waveform to the input of the pixel 
has the same voltage levels in the two phases, and the shorter phase has 
shorter step transitions." 

The language does not compel absolute clarity as to whether the "transitions" 
are transitions in time or voltage. A waveform having the same voltage levels 
could mean a waveform of any shape that encompasses the same minimum to 
maximum levels. The use of "step transition" to refer to the time during which 

the voltage is held constant, which seems most likely given applicants 
disclosure, seems contrary to customary usage in which a step transition would 
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refer to the short duration transition of voltage levels that occurs between one 
held voltage level and the next. 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of the invention, and of tlie manner and process of 
making and using it, in sucli full, clear, concise, and exact terms as to enable any person sl^illed in tlie 
artto wtiicli it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 10 rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification In such a way as to 
reasonably convey to one skilled in the relevant art that the Inventor(s), at the 
time the application was filed, had possession of the claimed invention. Claim 10 
includes the limitation "a height of the first set of the voltage steps being greater 
than a voltage width of the linear operating region of the drive transistor". Claim 
1 1 , which depends from claim 10 states "wherein the height of the steps In the 
stepped voltage waveform is greater than the voltage width of the linear 
operating region of the drive transistor". In order for claim 10 to encompass more 
than claim 1 1 , claim 10 must read on an embodiment In which the height of at 
least one of the second set of voltage steps is not greater than a voltage width of 
the linear operating region of the drive transistor. Such an embodiment was not 
described in the disclosure as filed. 

Claim 10 rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter 



Application/Control Number: 1 0/531 ,605 Page 8 

Art Unit: 2629 

which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. Claim 10 includes the limitation "a height of the 
first set of the voltage steps being greater than a voltage width of the linear 
operating region of the drive transistor". Claim 1 1 , which depends from claim 10 
states "wherein the height of the steps in the stepped voltage waveform Is 
greater than the voltage width of the linear operating region of the drive 
transistor". In order for claim 10 to encompass more than claim 1 1 , claim 10 must 
read on an embodiment In which the height of at least one of the second set of 
voltage steps is not greater than a voltage width of the linear operating region of 
the drive transistor. Such an embodiment was not described in the disclosure as 
filed nor does it seem that the manner of implementing such an embodiment 
would be obvious. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 



U.S. Patent No. 6,876,345 to Akimoto et al. {"Akimoto") in view of U.S. Patent No. 
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6,188,375 to Kagey ("Kagey") and further in view of "PIXEL-DRIVING METHODS FOR 
LARGE-SIZED POLY-SI AM-OLED DISPLAYS" by A. YUMOTO et al. ('Yumoto"). 
As to claim 8, Akimoto sixth embodiment discloses: 
an active matrix electroluminescent display device comprising an array of 

display pixels (see for example column 5 lines 5-10 and column 1 lines 36-42), 
each pixel comprising: 



FiG. 13 























.1..: -J 




St-' 







Akimoto Fig. 13 provided for reference 

an electroluminescent display element (see for example Fig. 13 item 84 

and column 12 line 35); 

a drive transistor (see for example Fig. 13 item 91 and column 12 lines 30- 
36) for driving a current through the display element, a drive voltage being 
provided to the gate of the drive transistor (the drive transistor is disclosed to be 
voltage responsive, see for example Fig. 14 especially "PIXEL DRIVING 
VOLTAGE"); 
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an address transistor, connected between a power supply line and the 
gate of the drive transistor (see for example Fig. 13 item 89; note that the 
connection to "a power supply line" is met for any of the following reasons: the 
node to which transistor is directly connected can supply power, the node to 

which the transistor Is directly connected provides a desired reference voltage, 
the transistor connects to p-channei source line 94 through transistor 91 , the 
transistor connects to ground through diode 84); 

means for disabling the driving of the cunrent by the drive transistor 



a storage capacitor (see for example Fig. 13 item 82 and column 12 lines 
25-30) for storing a drive level (see for example "signal voltage" of Fig. 14 and 
column 12 lines 51-55), said storage capacitor being connected between an input 
to the pixel and the gate of the drive transistor (see for example Fig. 13, which 
shows the capacitor so connected), 

wherein a driver circuitry provides a stepped v oltage waveform to the input 
of the pixel, the stepped voltage waveform being voltage-shifted by the storage 
capacitor before application to the gate of the drive transistorraR^ wheFelB-the 
h &i gM - ef4h e-- st e fis - 4n -- th e- st e pp e d - ve j ta§ &w 3v e feFm --j s -- gF e at e F -- t - haf f-- 
■width of the linear operating region of the drive transistor, wherein the device is 
operable in two modes: 

a first mode in which a pixel voltage (see for example Fig. 5 "SIGNAL 
VOLTAGE") is applied to the input to the pixel, the address transistor is turned on 
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(see for exam pie Fig. 5, "RESET L!NE" "ON" corresponds to the address 
transistor turned on >r4he-4i6ateU{^H=fteaf>&^&4ti^ 

ele m e nt and the storage capacitor is charged to a level derived from the drive 
voltage (for purposes of examination examiner will read 'drive voltage" as "pixel 

voltage" as this is the input that is changed to vary the level to which the 
capacitor is charged; see the 35 U.S.C. 112, second paragraph, rejection of 
claim 8 for further insight into examiner's reasons for changing the wording in 
order to allow examination); and 

a second mode in which the address transistor is turned off, -#>e--dlsate l iR§ 
B>Gaffs--j&4ym 6 d"9lf and the stepped voltage waveform is applied to the input of 
the pixel (see for example Fig. 5 "DRIVING PERIOD"). 

Akimoto third embodiment discloses that the voltage waveform is stepped 
and that the height of the steps in the stepped voltage waveform is greater than 
the voltage width of the linear operating region of the drive transistor so that the 
linear operating region of the drive transistor is avoided (see for example Fig. 10 
and column 9 line 57 to column 10 line 21 , noting that the inverter and thus the 
drive transistor, i.e. item 31 or 32 of Fig. 6, is off at one step and on at another, 
and further that setting the writing signal at a medium level ensures that the 
switch point, i.e. linear operating region, is crossed in the transition from one step 
to another; since this is indicated as a stepped transition the linear operating 
region is "avoided", that is the transition through this region is rapid; note that the 
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underlined language from ciaim 1 is included in this rejection because each of 
the other independent claims include a version of an avoided region limitation). 

Akimoto sixth embodiment and Akimoto third embodiment are analogous 
art because they are from the same field of endeavor, which is image displays 
capable of multilevel display, and seek to solve the same problem, which is to 
reduce the variation in PWM circuits caused by differences between TFT 
circuitry. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to apply the stepped waveform o1 Akimoto third 
embodiment to the circuit o1 Akimoto sixth embodiment. The 
suggestion/motivation would have been to provide advantages such as to 
prevent changes caused by noise (see for example column 10 lines 11-14). 

Examiner remains of the opinion that the teachings of Akimoto are 
sufficient to have reasonably suggested to one of ordinary skill in the art making 
the height of the steps larger than the width of the linear operating region of the 
drive transistor in order to avoid a linear operating region of the drive transistor. 
However, in order to provide a yet clearer teaching, examiner combines Kagey 
with Akimoto. 

Kagey discloses a pixel drive circuit and method for active matrix 
electroluminescent displays that has a different circuit configuration but operates 
in much the same manner as does Akimoto, i.e. PWM illumination achieved by 
storing an offset voltage on a capacitor that shifts the voltage of an applied 
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stepped voltage ramp such that the drive transistor is turned on or off at a 
desired step (hereinafter referred to as "the driving method"). In particular, the 
height of the steps in the stepped voltage waveform being greater than the 
voltage width of the linear operating region of the drive transistor in order to avoid 

the linear operating region of the drive transistor is taught (see for example Fig. 3 
and Fig. 6 and 1:23-25 "The pixels In a conventional AMEL display are either 
active (illuminated) or inactive (dark) at any given time. To generate shades of 
gray, typical AMEL displays are operated in a time multiplexed mode." and 2:24- 
37 especially "...all of the transistors in the AMEL driver circuit of FIG. 2 must 
consistently respond to a small change in voltage... However, ... not ... sufficient 
uniformity ... to support this requirement. Therefore, the step size must be 
increased either by using non-conventional power supply voltages or by reducing 
the number of gray scale steps of the display", since the response required is on- 
to-off/off-to-on the width of the linear region is that which is talked about; and 
6:43-48 especially, "By using such relatively course steps, sufficient margins are 
maintained between profile states to insure that any non-uniformity in the AMEL 
display does not adversely affect the illumination characteristics of the display."). 

Akimoto sixth embodiment and Akimoto third embodiment, hereinafter 
AkimotojC, and Kagey are analogous art because they are from the same field 
of endeavor, which is image displays capable of multilevel display, and seek to 
solve the same problem, which is to reduce the variation in PWM circuits caused 
by differences between TFT circuitry. 
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At the time of invention, it would liave been obvious to a person of 
ordinary sl<ill in the art to mal<e the height of the steps in the stepped voltage 
waveform of Akimoto_C greater than the voltage width of the linear operating 
region of the drive transistor in order to avoid the linear operating region of the 
drive transistor as taught by Kagey. The suggestion/motivation would have been 
to provide advantages such as to reduce power dissipation in the drive transistor. 

Kagey further discloses that the reference voltage may be ground (see for 
example Fig. 4) and reasonably suggests by extension that it may be any voltage 
connected to the source or drain of the drive transistor and further discloses or 
reasonably suggests that the reference voltage may be any desired voltage (see 
for example Fig. 3 and 4:12-14 especially "During a load cycle, the profile voltage 
terminal 314 is held at an initial voltage."). 

Yumoto discloses a number of pixel driving circuits for OLED displays with 
at least two (Fig. 2 and 3) being circuits that store a voltage level on a capacitor 
and include a transistor (T4) that shuts of current flow through the drive transistor 
to the display element while the voltage level is stored, i.e. disabling means 
turned on in first mode, and conversely allows the current to flow through the 
drive transistor to the display element during a driving period, i.e. disabling 
means turned off in second mode. While, not specifically discussed, it is 
reasonably suggested to one of ordinary skill in the art at the time of the invention 
that at least one of the functions of this transistor is to prevent the OLED from 
illuminating during the storing of the voltage level. 
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Akimoto_C and Kagey and Yumoto are analogous art because they are 
from the same field of endeavor, which is OLED displays. 

Thus the prior art contains a base device, Akimoto_C and Kagey, upon 
which the claimed invention can be seen as an improvement. This because 
Akimoto_C and Kagey allows current flow through the OLED from the drive 
transistor during storage of a voltage on the storage capacitor. We see that the 
prior art contained comparable devices, the pixel circuits of Yumoto, that have 
been improved in the same way as the claimed invention. One of ordinary skill in 
the art at the time of the Invention could have applied the known Improvement to 
the device o1Akimoto_C and Kagey and the results would have been predictable 
to one of ordinary skill in the art, that is the current flow through the OLED during 
voltage level storage would be substantially eliminated and the reference voltage 
would change from that of Akimoto_C and Kagey to a voltage of the threshold 
voltage drop of the drive transistor below the voltage on line 94. The conclusion 
that the change in the reference voltage would have been obvious to one of 
ordinary skill in the art is supported by the fact that this reference voltage level 
was taught In Yumoto Fig. 2 and Akimoto Fig. 17. The conclusion that any 
changes required to allow the circuit to function with the changed reference 
voltage would have required no more than ordinary skill in the art Is supported by 
the fact that Kagey taught or reasonably suggested the use of any reference 
voltage or that Akimoto taught at least two different reference voltage levels 
(compare for example Fig. 13 and Fig. 12). 



Application/Control Number: 1 0/531 ,605 Page 1 6 

Art Unit: 2629 

Therefore it would liave been obvious to one of ordinary skill in the art at 
the time of the invention to provide means for disabling the driving of the current 
by the drive transistor through the display element with the disabling means 
turned on in the first mode and turned off in the second mode as taught by 
Yumoto as a modification of the device after Akimoto_C and Kagey. 

Claims 1, 4, and 5 claim a subset of the limitations of claim 8 and are 
rejected on the same grounds and arguments as claim 8. 

As to claim 2, in addition to the rejection of claim 1 over Akimoto_C, 
Kagey and Yumoto, Kagey further discloses or reasonably suggests that the 
height of the steps in the stepped voltage waveform is sufficient to include the 
linear operating region voltages of the drive transistors of all pixels of the display 
(see for example 2:24-37 especially "...sufficient uniformity across the AMEL 
display substrate..."). 

Akimoto_C further discloses that the drive level is selected to have one of 
a plurality of values, and Is selected such that any gate voltage for the drive 
transistor In the linear region corresponds to a voltage between steps of the 
voltage applied to the gate of the drive transistor (note that Fig. 10 shows two 
different stored levels and that each of these is set at a midpoint between step 
levels; further see for example 1 0:1 5-21 ). 
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As to claim 3, in addition to tlie rejection of claim 1 ower Akimoto_C, 
Kagey and Yumoto: 

Akimoto_C further discloses that the drive level is selected to have one of 
a plurality of values, and is selected such that any gate voltage for the drive 

transistor In the linear region corresponds to a voltage between steps of the 
voltage applied to the gate of the drive transistor (note that Fig. 10 shows two 
different stored levels and that each of these is set at a midpoint between step 
levels; further see for example 10:15-21). 

Kagey further discloses that the drive level is selected to have one of a 
plurality of values, and is selected such that any gate voltage for the drive 
transistor in the linear region corresponds to a voltage between steps of the 
voltage applied to the gate of the drive transistor (see for example Fig. 6 shows 
six different levels that imply six different stored levels; the fact that the transistor 
is either on or off at a particular step, see for example previous citations, means 
that the linear region corresponds to a voltage between steps). 

As to claim 6, In addition to the rejection of claim 5 over Akimoto_C, 
Kagey and Yumoto: the limitation that the means for disabling comprises an 
isolating transistor in series with the drive transistor and the display element was 
already covered in the rejection claim 1 from which claim 6 depends. 
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As to claim 7, in addition to tine rejection of claim 4 ower Akimoto_C, 
Kagey and Yumoto: Akimoto_C further discloses disabling means comprising a 
switch for switching the voltage on one terminal of the display elements of the 
array of pixels (see for example Fig. 13 item 89). To further prosecution examiner 
also notes that a power switch for the device would also read on the claim 
limitation as written. 

As to claim 7, in addition to the rejection of claim 4 oyer Akimoto_C, 
Kagey and Yumoto: 

Examiner takes official notice that disabling means comprising a switch for 
interrupting a common path through which a voltage is supplied in parallel to a 
group of display elements by connection to one terminal of each display element 
of the group of display elements of the array of pixels in order to avoid lighting of 
the elements during programming was well known. The most common version of 
this is a switch in the ground return path of the OLEDs. It can be thought of as a 
rearrangement of parts with known advantages and disadvantages compared to 
a switch per element. 

As to claim 9, in addition to the rejection of claim 1 oyer Akimoto_C, 
Kagey and Yumoto: 

AkimotojC further discloses that the device is operable to provide pulse 
width modulation (see for example 3:34-4:27). 
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Kagey further discloses tine device is operable in at least two sequential 
phases, one phase providing coarse resolution pulse width modulation (see for 
example Fig. 6C the fourth and fifth steps from the left) and the other, shorter 
phase, providing fine resolution pulse width modulation (see for example Fig. 6C 
the first three steps from the left). 

Claim 10 claims the method implicit in the apparatus of claim 8 with 
additional limitations that will be addressed below and is rejected on the same 
grounds and arguments as claim 8 with the following additions. 

Akimoto_C further discloses that for a first set of the voltage steps applied 
to the gate of the drive transistor, the drive transistor is turned on, and for a 
second set of the voltage steps applied to the gate of the drive transistor, the 
drive transistor is turned off, the first and second sets being determined by the 
stored pixel drive level (see for example Fig. 10 and column 9 line 57 to column 
10 line 21 , noting that the inverter is on for period corresponding to a first set of 
steps indicated as being part of the "COLUMN ILLUMINATING PERIOD" and off 
for the rest or second set of steps). 

As to claim 11, in addition to the rejection of claim 10 over Akimoto_C, 
Kagey and Yumoto: 

The limitation that the height of the steps in the stepped voltage waveform 
is greater than the voltage width of the linear operating region of the drive 
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transistor was covered by the rejection of claim 10 since this was a limitation 
included in claim 8. 

As to claim 12, in addition to the rejection of claim 1 1 over Akimoto_C, 
Kagey and Yumoto: 

Kagey further discloses or reasonably suggests that the height of the 
steps In the stepped voltage waveform is greater than the voltage width of the 
overlaid linear operating region voltages of the drive transistors of all pixels of the 
display (see for example 2:24-37 especially '...sufficient uniformity across the 
AM EL display substrate..."). 

Ref: claim 2 

As to claim 13, in addition to the rejection of claim 1 0 over Akimoto_C, 
Kagey and Yumoto: 

AkimotojC further discloses that the drive level is selected to have one of 
a plurality of values, and Is selected such that any gate voltage for the drive 
transistor in the linear region corresponds to a voltage between steps of the 
voltage applied to the gate of the drive transistor (note that Fig. 10 shows two 
different stored levels and that each of these is set at a midpoint between step 
levels; further see for example 10:15-21). 

Kagey further discloses that the drive level is selected to have one of a 
plurality of values, and is selected such that any gate voltage for the drive 
transistor in the linear region corresponds to a voltage between steps of the 
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voltage applied to the gate of the drive transistor (see for example Fig. 6 shows 
six different levels that imply six different stored levels; the fact that the transistor 
is either on or off at a particular step, see for example previous citations, means 
that the linear region corresponds to a voltage between steps). 
Ref: claim 3 

As to claim 14, in addition to the rejection of claim 1 0 over >4/c/mofo_C, 
Kagey and Yumoto: the limitation that the act of storing a pixel drive level on the 
storage capacitor comprises turning on an address transistor connected between 
a power supply line and the gate of the drive transistor and charging the storage 
capacitor using the address transistor was covered in the rejection of claim 8, 
which was the starting point for the rejection of claim 10 from which claim 14 
depends. 

As to claim 15, claim 15 is rejected on the same grounds and arguments 
as claim 10. All limitations of claim 15 were covered in the rejection of claim 10 
since equivalents of the limitations from claim 15 missing from claim 10 are in 
claim 8, which was the starting point for the rejection of claim 10. 

Ref: claims 1 1 and 14 

As to claim 16, in addition to the rejection of claim 1 ower Akimoto_C, 
Kagey and Yumoto: 
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Akimoto_C further discloses tliat tlie device is operable to provide pulse 
width modulation (see for example 3:34-4:27). 
FIRST MAPPING 

Kagey further discloses a device operable in at least two sequential 
phases, one phase providing coarse resolution pulse width modulation (see for 
example Fig. 6C the fourth and fifth steps from the left) and the other, shorter 
phase, providing fine resolution pulse width modulation (see for example Fig. 6C 
the first three steps from the left). 

SECOND MAPPING 

Since the combination o1 Akimoto_C, Kagey and Yumoto described so far 
does not confine the device to a single speed of operation, i.e. step length, it is 
reasonable to assume that it may be operated at two or more speeds, i.e. one 
faster and thus having shorter pulses or finer resolution. Since it is operable at 
two speeds it is operable in at least two sequential phases at the two different 
speeds, i.e. at course and fine resolution pulse width modulation speeds. 

Ref: claim 9 

As to claim 17, in addition to the rejection of claim 16 according to the 
SECOND MAPPING oyer AkimotojC, Kagey and Yumoto: 

Note that the mapping of the at least two sequential phases is changed 

below. 
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Kagey further discloses a device operable in at least two sequential 
phases in which the at least two sequential phases are used to generate a 
desired gray scale (see for example Fig. 6 with a PASS representing a phase) 
that provides coarse resolution pulse width modulation (see for example Fig. 6C 
the fourth and fifth steps from the left) and fine resolution pulse width modulation 
(see for example Fig. 6C the first three steps from the left) and the stepped 
voltage waveform to the input of the pixel has the same voltage levels in the two 
phases (see for example Fig. 6). 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to improve the device o1 Akimoto_C, Kagey and Yumoto to use at 
least two sequential phases to generate the desired gray scale as taught by 
Kagey while continuing to use a uniform step length within each sequence of 
steps as taught by Akimoto_C and providing for different step lengths, i.e. course 
and fine resolution PWM steps, within the series of sequential phases as taught 
by Kagey. 

The suggestion/motivation would be to provide advantages such as to 
increase step size for a given resolution of gray scale operation (see for example 
Kagey 2:49-50) or to simplify the step size generation. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 5,302,966 provides an early example of the driving method. 
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